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mm&] mmm 

hU>¥><DT^ S&MM<D 7 8&, 2 7 8fi, 3 7 8^.1:^3 8 0^75 
[gf:£^2] 5c^©H h7>f hn^lfX^T^ 7BfeBH^J©7 8&#Phe 

o 

la. Arg, Asn, Gly, His, Tyrfc «fc tfVal^ P>3gtf T 5 J ^C^g|$*l 

la. Asp. Gly, His. lie. Leu. Asn. Pro, Arg, Thr, Tyrfc J;tfVal 

SDNAo 

[0 0 0 1] 

r>^bn>^>^M#£Sr*-£o 3*>lcf¥L<tt. #3fclBfci:?c$$<Z>fc: br^^- 
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[0 0 0 2] 

3zf£<DT>^ buy tf>tt^ < Um*>(D7y?- bU> If 5 3 t Wxk 

icfev%TJ^TT>^ buyifyiuzry^ Vuy^ynn-tz,. 

[0 0 0 3] 

-?«5 8,oo 0(O— #^©$g#>/\°*M-e&£„ N7>fhn>if> 
&4 6 4<g©r^y^^e>^-5t&^^>/\°^Mi:bT^^$n5^ # 
s&i&gicfc^T, 3 2^s*^^se/^;i/^^'5 l Ktt##flr*;jfc3*i*fc«>, 

o 6fi©^r>f ymm (Cys) tt-T^T^X;i/7>f K^^Mbtfey, Cy 
s 8 - C ysl28, C ys21 - C ys95 J: C ys247- C ys430<Z> 3 Mm© S - S 3&fiT' 

mi 5%©$g#^£*lT;J3*K 4*&r0>y*^¥>j£3S (Asn96, Asnl35, Asn 
155£cfctfAsiil92) lC«llrMli^#*Si§f bT V^. ^ODH h h □ > 

tmtti. s<zf* K^<DC^3£<©Arg393-Ser394T*&£o 
[0 0 0 4] 

9-UtmmziZjl\?y (Serpins) X-;t-7? ^ U — tCM^SifillSt* 

hD>tf>, ^SftXg^ (XaH^) , fi§ttffcIX (IXaS^F) fc^gfc 

(dic) *«$g*©iiMi£b, msm, &m*3imi:?z>&Mwm 
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[0 0 0 5] 

mm $ ti s z: t < *b e> 4xr v>s 0 

[0 0 0 6] 

0 g393-Sre394) A^Si £#i$ie>frtC£;flT^£o ^©i*tbT>f 
hn>lf><Z>5~l 0%li> Asnl35lC||^#*gl^LTV^V^^« (H hT> 

[0 0 0 7] 

Bfe«i:t?c©3^iRiJc^:Srj$tis^W/s h 

K (slA~s4C£lfc) . 9l©a-Ai;5;^X (hA~hI£l&) £ zr >f JVm&ffi-frT* 

$>Z> (Stein PE, Carrell RW, Nature Struct Biol 2 : 
96 1995)„ 5c^M (native form) £$g#M (latent fora) CDT^hn 

• y ¥yr.&fc(D 2 . 6 Aftmmr'(DXmU&m& (Skinner R. , et al., J. Mol 
. Biol. 266: 601, 1997) SlftftA/tU y<DZ2TBft<Z>ty f^y it^-i 
K 2. 9 A^j»«T?©IS**3i*i«##S*l (Jin L., et al, Proc. 

Natl. Acad. Sci. USA, Vol. 94: 14683, 1997) „ J&MDM V T >^ U >tf > 

[0 0 0 8] 
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p 



[0 0 0 9] 

>^>^M#©f£§g#i*#e>*lT^5 0 Willi. 3z®<DHb7>7buy¥>(D 

4 9fi, 9 6fi, 13 5&, 15 5& 19 2R 3 9 3 &13 «fc 3 9 4 

^ 7^©ite3:fcti:2MJ^J:*Mfc(Z>7S Jmi^Mtstifct: hTy^buy^y 

mmft&mm2ftT^& (»2-2 6 2 5 9 8^i) . ll~14fi 
, 4 1~4 7fi, 12 5~13 3fife<|:t;3 8 4~3 9 8fiCD4oODlt075 

tc^&stifet b7y*huy\?ymm<b&m*2tir^2> (#^5-3 3 9 
2 9 2M). Vfrhteifib. znb<D&mfc<D®j]it&-?i,*>-t'&vit&<. 
'^AU>##^ETT*Jg^c^v^^ , ^^r--^l®«^S^4S:#ok: bry^buy\^y 

[0 0 10] 
[»W tftffc L J: -5 £ "T S Ml 

^ [0011] 

vryf- huy¥y<Dft^mmiz&mLT^&fcj&ns-zftim&37uT7- 

if© iHTg||$tl, [P 1 (Arg393) — P 1 ' (Ser394)] 

^K^*^n^T-^tC«l:y^JWT$tlSo ZlCDgS, Pl&Arg393CD#;i/3Kn/l/ 
^m^yn^T-^©fSS^Serl95©7K^*©^i:©^lcr^^^^ 

5j£S (P1~P15) # s3 Ai:s5 AfSCA»;a*. $rfcfc;*h^>K (s4A) £ 
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&&o ZKZ)^, Arg393te:/n^y-if£#oT> h T >^ h n > fcf >3H^© 

s4 AtLX^mzWA^tir^m^EM (latent form) e>*lTfc V . 

[0 0 12] 

p i &Met358<z>wmtfft'T'<D&wizmmzti. -feu >yn^r-if<?>?s4M&£ 

bT>^bn>\?><D?mAr e 392(DWm&fr^<DmWlzmmZtlT^Z> 
fc&^n^T-if ^©Sj&ffi^fc&TiBV 1 * (Jin L., et al. f Proc. Natl. Ac 
ad. Sci. USA, 94: 14683, 1997) 0 P> iZMMtHAt. Lt, ^© 

h7>^ hn>l^><DMlS;i/-y^P14^ (Ser380) £P15& (Gly379) iCfc^ 

JU-^cDmA&mzLVizK^&iz&BVtz.* vty > jetton h7>fhn> 

ZKPP14& (Ser380) £P15& (Gly379) 0r^;itt^'J>^ 

ft, a-T>^ h Vzf*syHmVtiLmz&m-?2> (Jin L., et al, Proc. Natl 
. Acad. Sci. USA, 94: 14683, 1997) „ 
[0 0 13] 

4& (Ser380) y >##|ETt*^>f > t tf# - £ LTlifg U ]©V%^ 
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#3* 1 1- 1 7 6 9 61 



£W5P15~P10£m, (proximal hinge) HmttlT^Z 31 

^fj^SoTv^z: -e©ssptcfefc-5Pi6^ (Giu378) %pi4&£im*iiic 
m^7uTT-vmwm&%:m't2>mw&3.ftMmzw-D\i bry^-vuy^y 

[0 0 1 4 3 

s3A£s5AfSCs4A£LT#^mc«lA£*l<5*\ 31*1 h ^ > 

K^A^<l^tCgg#bTV>SM^^hB (Ser79~Thr90) £ tpjfr £ f £ 2/ -V y * - 
(shutter) liT'^Sr £#fcl£>*lT^£ (Stein PE, Carrell RW, Nature St 
ruct Biol 2: 96, 1995) . #3Sfg#tt, s3A£s5Af^#g§< gStCfcj:, ^T®Xh 

o£»J, 3c2S©fc h7>f hn>^©i/^y # -M^fcU3A£s5A 

0S£#*.SSl?&«^&*K ZL(Di/W 2-m®<Z>mmz$>fcZ> 7 8& (Le 
u78) £flS©T^ /&Kl^^€>Z:£C c M;igVN;/n^y-1?|!BW?S&£^£ 

[0 0 15] 

(DiLftmmZMffi. &i*Lfc 0 rti*T% ^©t: N7>f bny^ytp&^rt 
Vyft&mm*. 4 7&<DAr s &Cyslzmmt<tlfcTy?-buyifyniU (Koid 
e T., Takahashi K. , et al., Proc. Natl. Acad. Sci. USA, 81:289, 1984) & 

„ hAthDjc#«^sig»«T^ ^^SI¥T&5z:i:#i$i£a>K$4xT£fc# 

, f&M©Xa£j£«&fgjg8¥*fr (Jin L., et al., Proc. Natl. Acad. Sci. USA, 94 
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: 14683, 1997) {C«fcoT> ^.f^<D t h 7>^ h n > >©/\/\- U > &3fe^># 
fy*7>f K^Mt hD (Lysl25^Argl29<Z)fl!|^). hA (Arg46^Arg47tf> 
tt#U fc£tfAsn45(Z)±^yii K) , N^M^ (Lysll, ArglSO^ii^T 
5 K) iihC -hD^fC^s^^-b--/ n >f K^^c 4: Ufr^-re rP-/\V»/*x 
j (P&'O^-tf-y^n-f FtCE&5fef -5) tp®Glull3©±^T^ K£Lysll4© 

•TSi:. Arg46ilArg47a^tl^4xl 7 A h 8 A#i& LT«g^©a^*i:7K^ 
£-£7£f£"r«5„ hDtis2Ai:s3AS:^^^|aI^l OHi, ^CDN^M© 

G lull3~G lnll8© 3 ;i/$|5t# 2 HP&(Z>hP£; ft »J , hD fC*t LTmftftmzte 

rgl32, Lysl33, Lysl36<DWm&^> ZVv F&&ffi&<D^\pJ%\iil< & 

P14, P15&©T^ SM&mtf&vmzti, x Ftf>M##ft<ftS££4i>tc: 
P 1 t£A rg393©fiff^*^^©^M £ l«K <fc 5 K ft >j . TMJS b 

-3>3"V*ft£iC9&t34'l& (Pike RN, et al., J. Biol. Chem. 272 : 19652, 1997) 
„ k h7>f hn>tf>CDN^Sg^^ (He22~Arg46) te, ^>#1*-«/;27 

{£&&j&fc+&ft{£m&'f- b £LT<D&m*m^X^& (Fitton, HL, et al. 
, Protein science 7: 782,1998) . ^£§0Dfc: F F n > tf (nat 

ive form) i:#^EM (latent form) <D&fomi/&%:8M'?2> 3<.f%M<DhD l*t> 
^iZfeDtlTfeU. ^°U>^S^T*^SArg47, Lysl25fc «fc tfArgl29te 
^>^-9-y^7^^r Argl29tf>N £ «&As P 278©fl!l^£: 

£>f:*->l$ft*BSf1sM£L LTV%5 0 L;frU (latent form) T? 

tt, hDtt^o-T^Kl^^ Arg47&Serll2£, Lysl25« I le7 ilTK^j^-^L 
TfeU, ^AU>^iCfiHftT^ ^m^ODM^tt-r^T^AU >^IB^© 
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9 



#|6|IC[pJV>T^3^ (Skinner R. , et al., J. Mol. Biol. 266:601,1997) „ -£ 
^^#«Argl29ilAsp278©7K^^S:fee>^D«?)^JoTS< Zl^T?, 

^T'l5tf!l«ilfc„ f3T% Argl29i:^^LTV%S 2 7 8& (Asp278) 
[0 0 16] 

y > m-s-ic <fc & r > h uy tf m mmmmt ic w t- & tfes* b & e> 

1 *fcli2JB4±ft6©T^ ^^{C^glfSr ttCJ: y i^lr^n^T-if IE* 
#T*£5£©*§i&£#fco 'i©J:^36!«§»»c3£t5^ *^fttth7>f 

[0 0 17] 

^-5&t>^> *mW\t. 3zM<D\i h7>f hn>bf>©^M^T*feoT. 5<c$S0> 
bh7>fhn>^>©7^; iS^J© 7 8 fi, 2 7 8fi, 3 7 8fi£j:tf3 8 
0fi©7^;i© / >&<i:t)Hg^ffi©7^ /mc^SIStlT^ 5 3 

H hT>^ hD>tf>©T^ >>&ffi#J©2 7 8&#Ala, Arg. Asn, Gly, 
His. Tyr^i:r;Val^e.3gtftlSr^ /^{C^#l$4lT^SH h7>f hn> 
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mittizrs. ;miz$£mi$tiT^2>t: hry^huyvymmft. 

H h7>f hU>¥y<DT$. immmnZ 8 Oft^Ala, As P> Gly, His, 
He, Leu, Asn, Pro, Arg, Thr, Tyr&J: tfValft* bMittlZ Y % J f&K 

[0 0 18] 

# xmrnomm**: vyy* buy^y^mmtm^mmmmmxmiz^^ 

fc*©^M^^-f^- (0.475 OD/ml) 3 0 # 1 £ 7— - V y ^Si*, DNA)Jf 

u^9-*T?^*&#*a«fc. mz. m.mmm^m^.vxmmmx^mmLt^ 

o #T>^ hn>fcf>^M^cDNA (1.4kb) ZpcMK? # -<Z)EcoRIg|S&K:iifi#& 
EdoRI^PstlT'^lJffiLT. «tAB2#J©#|6j£iiifg Lfeo W^^C^ai* 

7>x7i^hbt (Hi) o G4 1 8x** ym&<D&mmmffiM*m 

#(U -^tl^Sr^-^L/fco M^BHK (baby ha«ster kidney) Hflflg©:? 
-Jl*m^T/VlX-?-^>( xmm&ft o£ 0 SC#3 5nfflf-f ^i/a{:5Xl 
0 5 M©HHIISS:*^> -Hfe^F#bfeo EXPRE35S35S (lOO^Ci/al) & 6 . 8 fi mm 
U 3 0^7^t, lf#tS:DME/l 0%FCS, Met, Cyslc5£g| LT 8 
^^ai>rx$:f?V\ 0, 0.5, 1, 2, 4, 8 ^#©^#_htf»t(CM) H 
*Wfl&#tm?8t(CE)£#£: 0 #H^S©CMtCE fciftft^Staphylosorb™!?;^ 
ft&gL 8 % SDS — PAGE ( + SB) £frV\ #e> tlfc^R I Jty KGDR I 
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3 5^6 0^, ^/ty>#£TT*«, 5^H1S^ fc&ifc»U 10% 

SDS-PAGE ( + SH) X*&&ftM;*:femLi=. 0 

[0 0 19] 
1) ^»tt 

%"£$>^fe<DKM It, 7 8&©Leu^phe{c^g|StlTVNS Leu78Phe^M# 
# SMi)!|!9 0%T'feofe. 2 7 8&<E>As P #Ala, Gly, His^fett 

Tyr(C^^|$tiTV%S^M^ (As P 278Ala > As P 278Gly, Asp278His£ fcl£Asp278T 
yr) Tli, -etl^tll 04%, 104%, 16 5%tfettl6 0%i:^Ii 

— 2 7 8&0Asp^Arg, Asn£ VallC^t&S v^^^fc (As 
p278Arg, As P 278AsnifcttAsp278Val) ^ft, ^tl^ 5 7 %, 4 8%^fc«5 
1 %tf>#3&f£l?&ofco 3 8 O&^SertfAla, Arg, Asn, Asp, Gly, His 
, Pro, Thr, Tyr£t=.teV*UzmmZnT^2>$£M{* (Ser380Ala % Ser380Arg 
, Ser380Asn, Ser380As P> Ser380Gly, Ser380His, Ser380Pro, Ser380Thr, Ser3 
^ 80Tyr£fc»Ser380Val) T'ti, ^Ttlb fc^T'fc, 

[0 0 2 0] 
2) hDi/^tODg^ft (TAT) m&lfc 
&T>?-hU>\fyM&X.mmft<?)buy\?>£<D&&ti: (TAT) ^m^M 

Tf©«ri*tt©TAT^|6tt, *&S*Mfc*f*©TATJiafctB&l 0 0%£Ufc 
ffiftffitf* 7 S&OLeutfPhelC^glSftT^S Leu78Phe^M#"T?tt 1 3 1 % 
, 2 7 8fi[©Asp^His{C^^$tlTV^As P 278His^M^-ettl 6 3%, $ 
e>{C, 3 8 0fi^Ser#Gly£fcteTyrtCg>g!3*i,TV%5 Ser380Gly£ Ser380 
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Tyr^J|#T^±, Zti^ti 1 7 l%i: 1 7 2%T*&'J, V^-f4^%^MM«l^ 
=b^ig (120#) ©hn>tf>i:©W5^ffiicfevNT^> ^MM^^^I^ 

Mm (Leu78Phe % As P 278Hisfe J:tf S er380A la^Mffc) > V^tt^S!*! 
t&jtffcJSU: (As P 278Ala, As P 278VaU As P 278Tyi\ Ser380Glyfe JrtKSer 
380Tyr^J|f*0 ©£j£LfcT A T7£f£tg£^ LTV^„ 

♦ [0 0 2 1] 

3) Xa0^£<Z>^r# (Xa-AT) 7£/&fg 
#r>^hn>^>^Sl^M^©XaH^^©«^#: (Xa-AT) ^tg£g|^ 

©KP^tt©Xa-AT^|gli, *«M«»*#©Xa-AT?gJ*tB&l 0 0%£ 
VitmMmi)^ 7 8&<Z)Leu^^Phe^C^^i$tlTV^SLeu78Phe^M^•e^il 0 
6%-e&ofco 2 7 8fiOAs P ^Gly, HisS;fcteTyr{C^ig$;ftTV^ 

As P 278Gly. As P 278H is£ As P 278Tyr^M^T?tt, ^tl-Ttl 1 4 4 %, 
1 7 l%*fc«l 3 l%T?&y, V>-rtl*)3c^MffiSI^.#:J:y : fel^ttlg^^^ 
^ jWb*lT^&o ££>IC. (60#) CDXa@^i:©=mS^lCi3VxT=fo, 

(Leu78Phe % As P 278Gly. Asp278Hisfe £ Ser380Tyr^ 
HtfO > &SV^*3^MII#S;iffcJeU: (As P 278Val % Asp278Tyr 33 J; t£Ser380G ly 

Mt'J >#&T©IWte<AXa-AT7£j&tgfciU Leu78Phe % As P 278A 
laJ3J:tfAsp278Gly^ll<*T*tt, ^Mffim^lCjt^T««^bT^ »J, 

As P 278Val. Asp278Tyi\ Ser380GIy. S er380Thr£ < fctJt Ser380Tyr 
A T §tltfc«;, ^1 y > h tf>& M fC <k S #tlfil&^ £LT am® 
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[0 0 2 2] 
1] 



m 1 ATffiftit^O^t 



W iR ^- 






n it 


A ?S S 


1. 4 


o y 


9 0.4 


T o ii 7 fi P h a 


1 U 


y u 


10 0 


AS f o A i a 


1 b 


10 4 


12 0 


A O «-» O *7 Q A f rr 

AS f O A i g 




O 7 


6 1.6 


a s p z I o a s n 


4. y 


A O 

4 o 


5 2.9 


A c n 9 7 Q n 1 v 


z z 


1 U 4 


1 Z 6 


A c n97fiH i c 

/\ s p ^ loni s 


y. z 


1 DO 


17 4.2 


a s p ^ # oiyr 


1 ft 
± o 


1 ft n 


17b 


A 5 p & 1 o v a 1 


A ft 
4. D 


O 1 


5 5-6 


p» 1 „ Q 7 O 1 v - 

vj i u o f o i> y s 




b z 


7 7 


Ser380Ala 


4. 9 


7 9 


8 3. 9 


Ser380Arg 


10 


73 


83 


Ser380Asn 


38 


154 


192 


Ser380Asp 


1 0 


83 


93 


Ser380Gly 


6. 1 


128 


1 34. 1 


S e r 38 OH i s 


8. 3 


120 


12 8. 3 


Ser380Pro 


30 


63 


9 3 


Ser380Thr 


1 3 


122 


135 


Ser380Tyr 


1 1 


78 


89 


S e r 380Va 1 


1 7 


144 


163 
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m 2 AT«L«*£f|{*©T ATft^M 





TAT (%) 

(-W<tj 5# 


TAT (%) 


TAT (%) 


5c IB 


100 


10 0 


10 0 


Leu78Phe 


| 131 


93 


8 1 


Asp278Ala 


102 


108 


9 9 


Asp278His 


163 


95 


8 9 


Asp278Val 


90 


108 


10 4 


Asp278Tyr 


105 


106 


104 


Ser380Ala 


56 


8 6 


118 


Ser380Gly 


17 1 


112 


98 


Ser380Tyr 


172 


122 


111 
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m 3 ATm%kZ.mmft<DXa-AT&&tol&f8L 



ffl«i#AT 


Xa-AT (*D 

(-h^jy, 5# 


Xa-AT (%) 


Xa-AT (%) 
(+)<v'<yv, 5# 


5t 31 


100 


100 


100 


Leu78Phe 


10 6 


88 


53 


Asp278Ala 


80 


56 


44 


Asp278Gly 


144 


87 


5 4 


Asp278His 


171 


80 


89 


Asp278Val 


89 


116 


136 


Asp278Tyr 


131 


156 


1 6 1 


Ser380Gly 


56 


114 


16 8 


Ser380Thr 


8. 8 


52 


12 8 


Ser380Tyr 


86 


90 


10 5 



mittim®&x.fr A T© Xa- A T J&|fc8g£100% t Lfcfcfcrtlrc* -5 0 



[0 0 2 5] 
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P 



<z>mmmnLTmmr*$>2> 0 
mi] 

ATj|^^MM/<^^-(5ii (Ser380His©M) ^"To 
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#5p 1 1 — 1 7 6 9 6 7 




mmATj&mmm 380 

GluGluGlySerGluAlaAla 
GAAGAAGGCAX3TGAAGCAGCT 



GAAGAAGGCCATGAAGCAGCT 
His 



ECOfU 



1) l#^pUC118-AT©fm 

2) Sculptor^ \Z <k -5 © 

3) temrnxomm 

4) EcoWffifc iZ J: S W 0 ffl t 




A }f C S 



^MMATcDNAj 



EcoRIffifc 



SB, 




EcoRI 



l 
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immi 

>fcf;/0>y^ /^ffi#J©7 8ft, 2 7 8fi, 3 7 8&£«J:tf3 8 0fiO75 

o #*L<tt, 7 8&#Phe£J:>; ; 2 7 8^Ala, Arg, Asn, Gly, His 
, Tyr^fettVaHcj:*; ; 3 7 8&#Lys, Asn£ fcfctValtc J: »J ; 
£W£3 8 0{£#Ala, Asp, Gly, His, lie. Leu, Asn, Pro, Arg, T 
hr, Tyr^fettValfCJ:»;^SIStlTVN5t h 7>^ N n > If >^J|# 0 
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ffi m a m m m m 



WM^^ [596124690J 

1 . gEM&n B 1 9 9 8^ 1^260 

ft ffi MM&m&mi&^TB l 7#5 l^r 

2. mM*ZBU 2000^ 2M IB 

ft m MMmm&B%i~TBi 7#5 i# 



i 



mSE#2 000-3058411 



1 1 — 17696 



#~ "in r* — J- / U CI U 



ffi s a jb m m m 



^S'J#-^ (59 9 0 8 7 6 04) 

1 . B 1 9 9 9^ 6^230 

ft ffi ^*»S#8Pgf^BT^I«,2 7 2-7 4 

2 . ^Jgff J! 0 1 9 9 9^ 7 J| 2 8 0 

Mas] ftm^js 
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